Introduction
The Atlantic Equatorial Mode (EM) is the first mode of variability in the Tropical Atlantic during boreal summer (Xie and Carton 2004) ; it is characterized by the presence of anomalous SST in the eastern part of the equatorial Atlantic, with the concomitant displacement of the convective region (Zebiak 1993) , showing its maximum SST anomalies during boreal summer. Polo et al. (2008) describe it as a time evolving pattern in which anomalous SSTs start at the Angola/Benguela region and propagate westward and equatorward (Zebiak 1993; Ruiz-Barradas et al. 2000) , decaying in the western part of the basin. The dynamical mechanisms of the EM are similar to those described for the Pacific el Niño: the Bjerknes feedback and the equatorial waves dynamics (Bjerknes 1969; Zebiak 1993; Keenlyside and Latif 2007; Jansen et al. 2009 ).
The impacts of the EM in the adjacent regions have been widely study. It is well known that it affects the West African Monsoon in a way that an anomalous warming (cooling) in the eastern tropical Atlantic in summer is related to an increase (decrease) of rainfall over the Gulf of Guinea and the opposite over the Sahel (Janicot 1992; Janicot et al. 1998; Rowell et al. 1995; Vizy and Cook 2002; Losada et al. 2010a Losada et al. , 2012a Mohino et al. 2011; among others) . Also, the EM affects Brazilian precipitation in the region of Nordeste through the shift of the Intertropical Convergence Zone (ITCZ): a warming (cooling) of the tropical Atlantic in boreal summer produces a southward (northward) shift of the ITCZ and a increase (decrease) of the rainfall over Nordeste (Giannini et al. 2004 ).
Several studies describe a possible impact of the EM in the extratropics in early winter through the propagaMediterranean precipitation in summer (Losada et al. 2012b) .
Regarding its impacts in remote tropical ocean basins, it has been shown that the atmospheric response to the Atlantic Equatorial Mode (EM) is non-stationary. After the 1970s, SST anomalies in the tropical Atlantic are able to alter the atmosphere in the tropical Pacific via modifications of the Walker circulation (Wang 2006; Polo et al. 2008; Rodriguez-Fonseca et al. 2009; Wang et al. 2009; Losada et al. 2010b; Ding et al. 2011; Martín-Rey et al. 2012; Keenlyside et al. 2013) . These anomalies also alter the circulation over the Indian sector leading to anomalous subsidence over India (Kucharski et al. 2007 (Kucharski et al. , 2008 Wang et al. 2009; Losada et al. 2010b) . Such impacts of the tropical Atlantic variability over the rest of the tropical ocean basins have not been documented for the period before the 1970s.
What causes these changes is an open question that deserves further investigation. On the one hand, there exist modes of variability in the global SSTs at multidecadal scales, such as the Atlantic Multidecadal Oscillation (AMO; Knight et al. 2005 ) and the Inter-Decadal Pacific Oscillation (IPO; Zhang et al. 1997 ), which could be responsible for different atmospheric responses to a same interannual mode of variability. On the other hand, it is plausible that the interannual mode itself had suffered changes in its spatial configuration at multidecadal scales, and that these changes had produced different impacts in the atmospheric circulation.
Regarding the latter, the possibility of existence of different configurations of the Atlantic Equatorial Mode is consistent with results shown in previous studies. Nnamchi et al. (2011) differentiate two different modes of variability characterized by strong loadings of SST anomalies in the tropical Atlantic in summer, the EM and the South Atlantic Ocean Dipole (SAOD), with different dynamics involved. For its part, Richter et al. (2012) divide the Atlantic Niños in "canonical" and "non-canonical" events, also depending on their driving mechanisms. According to their results, the canonical events are characterized by vertical advection consistent with an ENSO-like mechanism in which a weakening of the trade winds produces a change in the thermocline slope and a warming in the eastern part of the equatorial ocean basin, while the non-canonical events are dominated by meridional and zonal advection and could be linked in some way to the meridional mode.
In this work, we first explore the possibility of the existence of two different configurations of the EM, with maximum presence before and after the 1970s. After these two configurations of the EM are confirmed, we describe the differences in their effects over the tropical Pacific region, focusing in its possible role in the Atlantic-Pacific connection described by Rodriguez-Fonseca et al. (2009) .
The paper is structured as follows: Sect. 2 shows a description of the data and model used, together with the methodology applied in the study. The main results of the work are presented in Sect. 3, describing both the decadal differences in the EM (Sect. 3.1) and the different responses to the two configurations of the EM (Sect. 3.2). Finally, Sect. 4 provides a summary and a discussion of the results of the work together with the main conclusions.
Models, data and methodology
We perform sensitivity experiments with two different AGCMs: the UCLA AGCM version 7.3 (Mechoso et al. 2000; Richter et al. 2008) , which is a state of the art model of the global atmosphere with a resolution of 2°lat × 2.5°lon and 29 vertical sigma levels; and the ICTP AGCM version 40 with a spectral truncation at a total wavenumber 30 (approximate resolution of 3.8° in latitude and longitude) and 8 vertical levels. Details for this model can be found in Kucharski et al. (2007) .
The design of the experiments is the following: We run a control simulation in which we use as boundary condition climatological monthly means of SST averaged over the period . Then, we perform two sensitivity experiments, in which two different configurations of the Atlantic Equatorial Mode are added to the 1950-1994 monthly mean SSTs. In the first experiment (ATL_pre70 simulation) we add monthly anomalies consistent with the EM observed before the 1970s; while in the second experiment (ATL_post70 simulation) the SST monthly anomalies added in the tropical Atlantic have the structure of the EM observed after the 1970s.
For the ICTP-AGCM simulations, we perform 70-year run simulations for both the control and the sensitivity experiments, starting from the atmosphere at rest; we discard the first 10 years of each simulation.
Due to computational coast, each simulation performed with the UCLA-AGCM consist in a 10-member ensemble in which each member of the ensemble differ from the others only in a slight perturbation of the initial conditions. Each ensemble memeber is a seven-month long simulation covering the period from March to September.
The SSTs used along this work come from the Extended Reconstructed Sea Surface Temperature Dataset (ERSST. v3; Smith et al. 2008) .
To calculate the EM anomalies used in our simulations we use the Atl3 index, defined as the monthly SST anomaly averaged over the region [3°S-3°N; 20°W-0°E] for June-July-August (JJA), we apply an interannual filter to the data by computing the differences in the SST scores between each year and the following one (Stephenson et al. 2000; López-Parages and Rodríguez-Fonseca 2012 ). This method not only removes a linear fit, but also can remove piecewise linear trends by converting them into constant terms (Stephenson et al. 2000) . In order to obtain an index representative of the long-term interannual variability of the tropical Atlantic, we compute the Atl3 over the whole twentieth century. Then, we focus on the sub-periods chosen for the sensitivity experiments, that is 1950-1969 and 1975-1994 , which are representative of a positive and a negative AMO phases (as in Martín-Rey et al. 2014 ), selecting those years in which the value of the Atl3 index averaged over JJA is larger (smaller) than 0.4 standard deviation and the sign of the index is positive (negative) for the 3 months. This gives us "positive" and "negative" years for each sub-period (Table 1) , and we calculate the anomalous patterns of the EM for the AGCM experiments as the difference between the positive and negative years of each sub-period. The result of this calculation is shown in Fig. 1 .
We define the anomalous pattern of SST in the Atlantic Ocean for the region that covers the latitudes between 35°S and 5°N. In order to avoid discontinuities in the SST fields, we applied a linear decrease of the SST anomalies in a 10-degree band polewards from those latitudes.
To evaluate the atmospheric response to the anomalous patterns of SST we calculate the differences between the results of the sensitivity experiments and the control simulation. To assess the significance of the response we apply a t test of difference between means (von Storch and Zwiers 1999), which estimates whether or not the averages of two samples have the same mean. Along this work we show the results for the analysis of the boreal summer season (JulyAugust-September, JAS), highlighting the regions in which the differences between the sensitivity experiments and the control are significant at the 95 % level.
Results

Decadal differences in the Equatorial Mode
Before the 1970s the EM shows a dipolar structure with positive anomalies in the NE and negative in the SW 1951 , 1963 , 1968 1979 , 1981 , 1984 , 1988 Negative Atl3 years 1950 , 1958 , 1964 , 1967 , 1969 1976 , 1982 , 1983 , 1986 , 1992 southern tropical Atlantic. This mode has a structure similar to the South Atlantic Ocean Dipole (SAOD) described by Nnamchi et al. (2011) , both in its boreal summer configuration ( Fig. 1a ) and its seasonal evolution (not shown).
After the 1970s the SW pole of the mode disappears and the equatorial anomalies of SST reach the coast of South America. This mode is similar to the one that RodriguezFonseca et al. (2009) and Losada et al. (2010b) found to have an impact in the tropical Pacific in boreal summer (Fig. 1b) , and its seasonal evolution (not shown) is consistent with the EM pattern described by Polo et al. (2008) and Losada et al. (2010a) as the canonical EM for the period 1979-2002. We have computed the statistical significance of the differences between the two patterns with a MonteCarlo test of 500 permutations, finding that the differences are significant at 90 % level in the SW pole and at the equatioral band, west of 10° (Fig. 1 right) .
The question about the opportunity of referring to these two patterns as the Equatorial Mode can be controversial. In this way, Nnamchi et al. (2011) argue that the SAOD and the EM are different modes of variability in which different dynamics operate, especially in the subtropical South Atlantic. Nevertheless, we have obtained the two patterns only by looking at the Atlantic variability over the equatorial region, and they also appear as the first mode of variability in the tropical Atlantic for each of the sub-periods of the study (not shown), as well as the SST pattern of the first modes of co-variability between tropical Atlantic SST and summer Mediterranean precipitation computed before and after the 1970s (Losada et al. 2012b) . Also, as Nnamchi et al. (2011) acknowledge, the evolution and peak of both the SAOD and the canonical EM occur during the same season (boreal summer) and the two events share similar equatorial aspects. In the light of all this, we think that is plausible to think that the EM and the SAOD are two different configurations of just one mode that describes the equatorial variability of the tropical Atlantic, and that shows multidecadal variations in its spatial pattern. The cause of these variations is beyond the scope of this study and will be the objective of future works. Figure 2 shows the eddy-streamfunction response at 200-hPa for ATL_pre70 and ATL_post70 (first and second row) and for UCLA (left) and ICTP (right) simulations. The presence of a Gill-type response (Gill 1980) to the warming in the tropical Atlantic is clear in the two simulations and for the two models, which show two anomalous anticyclones at both sides of the equator. The centers of them are located further west in ATL_post70 than in ATL_pre70 for the two models. The results also show a pair of cyclones straddling the equator in the Indian ocean, consistent with previous findings Losada et al. 2010b) . Over the Pacific sector, ICTP shows a second pair of cyclones covering the whole Pacific ocean in ATL_ pre70, that are confined west of 180ºW in ATL_post70. On the other hand, UCLA model show also a parir of cyclones The response of the two simulations (ATL_pre70; ATL_ post70) in terms of anomalies of the velocity potential field at 200-hPa (Fig. 3 ) and 925 hPa (Fig. 4) , for the two models used along this work, depict the following situation.
Response to different EM and same climatology during JAS
Over the tropical Atlantic sector, results show great consistency betwen UCLA and ICTP AGCMs, both ATL_ pre70 and ATL_post70 simulations show positive (negative) values at lower (upper) levels of the atmosphere, meaning that there are anomalous surface (upper level) convergence (divergence), and anomalous upward motions there.
When we move to the response over the tropical Pacific, we find more differences between models. At upper levels, ICTP simulations show positive anomalies of velocity potential at 200-hPa in the tropical Pacific in both ATL_pre70 and ATL_post70, stronger for ATL_post70.
At 925-hPa, also for ICTP model, the ATL_pre70 simulation shows little significant response in the Pacific around the equator, while the response in ATL_post70 is clear and significant in the central Pacific. It is worth noting that the impact of the EM over the Indian-Maritime Continent sector is also stronger in ATL_post70 than in ATL_pre70.
Results from UCLA-AGCM show little response over the equatorial Pacific both at 200 and 925 hPa. Nevertheless, even though the upper level anomalies have negative values over the central equatorial Pacific (especially in ATL_ pre70), they are consistent with anomalous divergence in the Northern Subtropical Pacific and anomalous convergence at the equator for the two simulations. UCLA velocity potential anomalies at 925 hPa are weak in the equatorial Pacific, but also depict a tendency to anomalous surface divergence at the equator. Last row of Figs. 2 and 3 show the differences between ATL_post70 and ATL_pre70 simulations in terms of ATL_post70 minus ATL_pre70 results ) at 200 hPa for ATL_pre70 (first row), ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models. Dots denote those regions where the anomalies are significant at a 95 % confidence level for UCLA and ICTP experiments. Although the location of the surface divergence is different in each of the models, being west of 180ºW for ICTP and east of 180ºW for UCLA results, it is clear that the anomalous upper level convergence in the equatorial Pacific is stronger in ATL_post70 for both models, so is the anomalous surface divergence.
To quantify the robustness of the response along the different members of the simulations, we look at the anomalous velocity potential at 200 hPa member by member of the ensembles ( Fig. 5; Table 2 ). Results for ATL_post70 are more robust than those for ATL_pre70: for the UCLA model only two (five) out of ten simulations for ATL_ post70 (ATL_pre70) show negative velocity potential anomalies in the upper atmosphere, were we would expect to find positive ones. For the ICTP results the robustness of ATL_post70 is even clearer: only seven (fourteen) out of sixty simulations for ATL_post70 (ATL_pre70) show negative anomalies in the upper atmosphere velocity potential. Thus, after the 1970s the response of the equatorial Pacific atmosphere to a warming in the equatorial Atlantic shows more robustness than before the 1970s. Figure 6 shows the anomalous divergence at 200 hPa for JAS for ATL_pre70 (first row), ATL_post70 (second row) and the differences between them (third row), for UCLA (left) and ICTP (right) results. In ATL_post70 the maximum divergence is located in the coast of South America, just in the place where the climatological divergence is maximum, while in ATL_pre70 the maximum anomalous divergence appears over the tropical Atlantic Ocean, and the anomalies of divergence over South America are weak and mostly negative. Thus, one would expect the effect of the EM to be stronger in ATL_post70 than in ATL_pre70.
The longitude-height sections of anomalous vertical velocity for both simulations, together with the differences between them, are shown in Fig. 7 (UCLA, left column; ) at 925 hPa for ATL_pre70 (first row), ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models. Dots denote those regions where the anomalies are significant at a 95 % confidence level ICTP right column). The ascending motions in the western Atlantic are a bit shifted to the west in ATL_post70 in the two models (Fig. 7, second row) ; they are significantly stronger in ATL_pre70 between 0 and 60ºW, while ATL_ post70 show more ascending motions around 60ºW for the two models (Fig. 7, third row) . The latter simulations show continuous descending motions around the date line that, although weaker and shifted to the east, are also present in ATL_pre70 (Fig. 7, first row) . The response in vertical velocity between 180ºW and 80ºW is weak in ATL_pre70 for both models, especially for ICTP. In the western Pacific, ATL_pre70 simulations show weak anomalous downward motions between 120E and 180, except for a narrow band west of 180ºW in UCLA simulation (Fig. 7, first row, left) . The response for ATL_post70 simulations shows also anomalous downward motions overt the western Pacific (west of 180), stronger than in ATL_pre70 for UCLA and ICTP models (Fig. 7, second row) . The differences between simulations are clearly significant there (Fig. 7, third row) .
In order to assess the robustness of the responses, we have computed the anomalous vertical velocity averaged over the entire column and between 4ºS and 4ºN and 170ºW-190ºW for each of the ensemble members of ATL_ pre70 and ATL_post70, and for the ensemble mean ( Fig. 8 and Table 3 ). The results from UCLA model show that 5 out of 10 of the members of ATL_pre70 show anomalous upward motions, were anomalous downwards would be expected if the Atlantic-Pacific connection were to exist; also the variability between members is higher than in ATL_post70, where only 1 out of 10 of the members show anomalous upward motions. For ICTP results, twentyone out of sixty members show upward motions in ATL_pre70, for only seventeen in ATL_post70. Thus, although the response in vertical velocity is noisy, especially for ICTP in both simulations, it is more robust in ATL_post70.
We have already seen that ATL_post70 has a stronger impact over the Indian and Maritime Continent sector (hereafter IMC) than ATL_pre70 and thus produces more convergence (Fig. 3) which should produce stronger descending motions (Fig. 7) over IMC at the equator; nevertheless, for both models the differences of vertical velocity averaged over 4ºS-4ºN between ATL_post70 and ATL_ pre70 show negative values between 60ºE and 120ºE, that can be interpreted as a weakening of the anomalous downward motions in ATL_post70 with respect to ATL_pre70. To understand this, we represent in Fig. 9 the anomalies of velocity potential at 200 hPa just in the tropical band. We analyze first the results from UCLA model: The anomalous convergence is stronger in ATL_post70 north of the equator (at the latitudes of the Indian subcontinent) and over the Maritime Continent, but is weaker at the equatorial band east of 100ºE (see also Fig. 3, left column) , which would explain the weaker anomalous downward motions in ATL_ post70 than in ATL_pre70, and also the presence of a narrow band of anomalous upward motions east of 120ºE that reaches the surface only in ATL_post70 simulation. ICTP results also show stronger impact on the 200 hPa vertical velocity over the Indian Ocean for ATL_post70 than for ATL_pre70 (Fig. 9, right column) ; nevertheless, the spatial structure of the anomalous patterns shown in Fig. 9 (right column) are quite different from those of UCLA simulations, showing anomalous equatorial convergence at the equator at around 90ºE and east of 180ºW, with a region of divergence between them. In ATL_pre70 the divergence is located north of the equator at 90ºE and is tilted to the southeast and reaches the equator at approximately 100ºE, with equatorial convergence to the southwest that would be responsible for anomalous downward motions centered in 120ºE. On the contrary, in ATL_post70 the anomalous ) at 200 hPa for ATL_pre70 (first row) and ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models. Dots denote those regions where the anomalies are significant at a 95 % confidence level convergence north of the equator extends from the Indian peninsula to Indochina, producing a secondary center of equatorial divergence and anomalous upward motions between 90ºE and 120ºE. In summary, we can conclude that the effect of the EM over the Indian sector is stronger norh of the equator for the post70 pattern, but weaker over the equatorial band, favouring anomalous upward motions over the Maritime Continent west of 120ºE.
Theoretically, the surface response to the EM in the central-western Pacific and in the Indian sector would be twofold. On the one hand, the EM produces anomalous descending motions over the Indian Sector that weakens the climatological ascending motions there, leading to anomalous surface divergence and thus weakening the trades blowing from the central Pacific into the Maritime Continent sector. On the other hand, the EM also produces descending motions in the central Pacific that would produce low-level divergence and a reinforcement of the trades between the central and the western Pacific.
Our results show that the ATL_post70 simulations have a significantly stronger effect in the anomalous vertical velocity at the equator near the date line than the ATL_ pre70 ones. This impact seems to be produced by a westward extension of the anomalous upper level divergence due to the Atlantic SST anomalies that, in turn, forces anomalous upper level equatorial convergence (Fig. 9) . The downward movements induced by such circulation (Fig. 7) would lead to a strengthening of the equatorial trade winds west of 180ºW, and a weakening of them to the east. Figure 10 shows the longitude by height anomalies of the zonal component of the wind averaged between 4ºS and 4ºN. The anomalous patterns depicted show the expected configuration, with stronger anomalous surface divergence around the date line in ATL_post70 than in ATL_pre70 for both UCLA and ICTP models. Such anomalies of the zonal wind are reinforced by the changes in the impact of the EM over the Indian sector, that work against the anomalous descending motions east of 120ºE more in ATL_post70 than in ATL_pre70, enhancing the divergence in the tropical Pacific in ATL_post70 and thus favouring the conditions for a development of a La Niña event there. ) averaged between 4ºS and 4ºN for ATL_pre70 (first row) and ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models. Gray lines denote those regions where the anomalies are significant at a 95 % confidence level Nevertheless, when focusing at the surface signature of the zonal wind anomalies in Fig. 10 , one can see that, for UCLA model, neither ATL_pre70 nor ATL_post70 show any significant anomalous zonal wind in the central-western Pacific as a response to the Atlantic warming, which would be necessary to produce the piling up of water in the western Pacific and the triggering of Kelvin waves that would then cool the eastern Pacific basin.
In order to better understand the surface wind response of our experiments, Fig. 11 depicts the zonal wind anomalies at the equator for the two experiments and the two models, as well as the difference of the response between periods. For ICTP model, the results are straightforward: the surface convergence over the western Atlantic is stronger in ATL_post70 than in ATL_pre70, producing a stronger divergence east of the dateline and more negative anomalies of zonal wind. This result is in agreement with the theory above, and would lead to the cooling of the eastern Pacific if the model was coupled. It is worth noting that ATL_pre70 results also show negative anomalies of zonal wind in the equatorial Pacific, but the amplitude of such anomalies are weaker than for ATL_post70 (Fig. 11, bottom right) , and they are non-significant (Fig. 10) .
Results of UCLA model are not that clear. We can see the reinforcement of the surface convergence in the western Atlantic, but the response of the equatorial surface wind anomalies in the Pacific is weak and shows positive, although not significant (Fig. 10) anomalous values along the whole basin for both ATL_pre70 and ATL_ post70. Although the differences between periods depict anomalous divergence near the dateline (Fig. 11 , bottom left), pointing to a situation more favourable for an Atlantic-Pacific connection in ATL_post70 than in ATL_pre70, ) averaged between 4ºS and 4ºN for ATL_pre70 (first row) and ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models. Gray lines denote those regions where the anomalies are significant at a 95 % confidence level our results suggest that UCLA model wouldn't produce a La Niña-type response if coupled.
The inconsistency between UCLA and ICTP results in terms of anomalous zonal wind deserves a deeper investigation. From Fig. 7 , it is clear that the response over the Indian and Maritime Continent is quite different in both models, UCLA shows anomalous downward motions between 60ºE and 180ºE in both simulations, except for the presence of anomalous upward motions in a narrow band east of 120ºE. On the contrary, for ICTP the anomalous upward motions east of 120ºE are stronger than the UCLA ones, and the downward motions in the Indian sector are confined to a narrow band around 60ºE. The stronger downward motions over the Indian Ocean in UCLA could be responsible of the easterly anomalies of the equatorial zonal wind east of aproximately 100E in ATL_pre70 and ATL_post70. Thus, our results suggest that the response of the equatorial Pacific to an Atlantic EM is model dependent, and that this dependency relies in the way in which the model simulates the impact of the Atlantic EM in the Indian sector. Although that impact in both models acts in favour of more anomalous upward motions in ATL_post70 than in ATL_pre70, the actual sign of the anomalus vertical motions over the IMC plays a substantial role in the equatorial Pacific response. It is worth noting that ICTP results are more in agreement with the observed response to an EM (Polo et al. 2015) than UCLA ones.
Previous studies have shown that not all the coupled models of the CMIP-5 experiment are able to simulate the Atlantic-Pacific connection (Ott et al. 2015) . According to our results, the response of the models in the IMC sector could be the key factor controling the appearance of not of the connection in models.
Summary and conclusions
The differences in the spatial configuration of the EM before and after the 1970s seem to have an impact in the atmospheric response to the EM over the tropical Pacific Ocean, that appears to be driven by changes in the tropical circulation. The stronger impact found for the post70 EM shed light about the influence that the location of the ) at the equator for ATL_pre70 (first row) and ATL_post70 (second row) simulations and the difference between them (third row) for UCLA (left) and ICTP (right) models equatorial anomalous heating can produce over the adjacent oceans.
Results shown here illustrate that, after the 1970s, the EM is more able to modify the atmospheric circulation in the central Pacific through changes in the Walker circulation in the Atlantic-Pacific region, producing anomalous downward movements around the date line. Also, the impact of the EM on the equatorial Indian sector favours the anomalous ascending motions east of 120E more after the 1970s than before. Both effects added together lead to a reinforcement of the easterly anomalies of the trade winds between 120ºE and 180ºW, stronger after the 1970s than before. This reinforcement would produce the piling up of water there and could favour the development of a La Niña event in the Pacific, following the processes described in Polo et al. (2015) and in agreement with a simple recharge oscillator model (Jin 1997) .
Our results also show that the actual response of the trade winds in the western and central Pacific can be highly dependent on the model used, and that the key factor controling such response seems to be the way in which the model simulate the impact of the EM in the IMC sector.
In this way, we can conclude that the change of the impact of the EM in both the Atlantic-Pacific walker circulation and the Indian subcontinent north of the equator is clear, being such impacts stronger for the EM that shows anomalies covering the whole equatorial basin. Nevertheless, the impact over the IMC at the equator is different between models, and this differece is what determines the success of the model in the simulation or not of the surface wind conditions necessary for the development of an ENSO event as a response to an Atlantic EM.
Our results imply that the different configuration of the EM before and after the 1970s has an impact in the tropical atmospheric circulation forced by such mode. Nevertheless, a question arises due to the fact that, apart from the effect of the EM itself, there are also decadal differences in the background state of the global oceans before and after the 1970s. One could wonder if such differences in the background state of the global SST could play a role in the observed tropical response to the EM before and after the 1970s, and if the impact of the different background state would work against or in favour of the impact produced by the changes in the configuration of the EM. A second question would be if the changes in the background state and in the EM are related and, if so, how is the nature of such relationship. All these questions will be the focus of future works.
